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VIBEATIONS  BY  FORCES  OF  DOUBLE  FREQUENCY.
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The general solution is
w = R e~st {(I - ©o + ©i) cos t + 2s sin t} + S e+st {(I — ®0 4- @i) cos t — 2s sin t} { '
R, S being arbitrary multipliers.
One or two particular cases may be noticed.    If ©0 = 1, 2s = ®lt and
w = R'e~st {cos t + sin t} + S' est {cos * - sin t}.............(48)
Again, suppose that
®1a = (®0-l)2, ..............................(49)
so that s vanishes, giving the transition between the real and imaginary values of c. Of the two terms in (46), one or other preponderates indefinitely in the two alternatives. Thus, if ©!= 1 — ©0, the solution reduces to cos t] but if ®! = — 1 + ©0, it reduces to sin t. The apparent loss of generality by the merging of the two solutions may be repaired in the usual way by supposing s infinitely small.
When there are dissipative forces, we are to replace c by (c - ik), and © by (©0 — &2); but when k is small the latter substitution may be neglected. Thus, from (26),
c = 1 +ik + ^V{(®o ~~ I)2 — ®i2}...................(50)
Interest here attaches principally to the case where the radical is imaginary; otherwise the motion necessarily dies down. If, as before,
4g2 = ©^-.((H^— 1)2;   ...........................(51)
c = 1 + ik + is,       c — 2 = — l+ik + is, ...............(52)
and
Q (c—2) it                      Q cit
or
or
w = 0-(*4«x- {(1 - ©o + ®i) cos t + 2s sin t}.............(53)
This solution corresponds to a motion which dies away. The second solution (found by changing the sign of s) is
The motion dies away or increases without limit according as s is less or greater than k.
The only case in which the motion is periodic is when s = k, or
and then
..................(56), where ^1 and B are constants independent of c ; and, further, that
